In this study, 45 weaned Kivircik male lambs with an average initial body weight ŠBW¹ of 26.23 kg were randomly assigned to five experimental groups (G 10 , G 12 , G 14 , G 16 , G 18 ) fed 10, 12, 14, 16, 18 % crude protein (CP) 
INTRODUCTION
Feeding procedure All diets were formulated to meet daily nutrient requirements of lambs (NRC, 1985) . The study consisted of adaptation (15 days) and experimental (84 days) periods. During the adaptation period, lambs were fed diets consisting of a 65:35 forage to concentrate ratio, and this ratio was gradually decreased until it reached the ratio of 15:85. In the experimental period, groups (G 10 , G 12 , G 14 , G 16 , G 18 ) were fed diets containing 10, 12, 14, 16 and 18 % CP, respectively. Lambs were fed twice a day at 09:00 and 16:00 h. Water was offered ad libitum throughout the study. Also, all lambs were vaccinated against external and internal parasites.
Chemical analysis
All chemical analysis (dry matter, crude protein, crude fat, crude fiber, ash, Ca, P) of feedstuffs and diets, and dry matter and crude protein analysis of fecal samples collected on week 5 of study for 5 days for N digestibility, were done in Istanbul University, Faculty of Veterinary Medicine, Department of Animal Nutrition and Nutritional Diseases according to AOAC (1984) .
Serum blood samples collected on day 0, 20, 40, 60 and 80 of study were analysed for total protein, glucose, albumin, urea, alkaline phosphatase ŠALP¹ and lactate dehydrogenase ŠLDH¹ by using Hitachi 704 Automatic Analyser in Istanbul University, Cerrahpasa Faculty of Medicine, Fikret Biyal Central Laboratory.
Calculations and statistical analysis
BWs were determined by weighing the lambs at the start of the study and at two week intervals throughout the study. Daily BWGs were calculated by using data of body weights. The amounts of feed offered and refused were recorded daily. In this study, group feeding was carried out and daily dry matter intake ŠDMI¹ was calculated by group mean two week intervals during the study. Feed efficiency was calculated by using data of weight gain and DMI. Also, CP levels of fecal samples and daily N intake were used for calculation of N digestibility.
The statistical analyses was conducted by using SPSS v10.0 for one way ANOVA (analysis of variance). Mean differences were determined by Duncan's multiple range test and means were considered significantly different at p<0.05.
RESULTS
Effect of dietary crude protein level on performance, N digestibility and some blood parameters are shown in Table 2 18 . The best and the lowest feed efficiency were observed in G 16 and G 18 , respectively. When the analysis results of faeces samples were compared (Table 2) , the lowest nitrogene (N) excretion was detected in G 10 and G 12 , and the highest N excretion was detected in G 18 (p<0.05). However, there were no significant differences between G 14 and G 16 . Percentages of N digestibilities of G 16 and G 18 were higher than those of other groups (p<0.05). There were no significant differences between G 16 and G 18 , and between G 10 , G 12 and G 14 .
The analysis results of serum samples obtained on day 0, 20, 40, 60 and 80 of study for the determination of total protein, glucose, albumin, urea, alkaline phosphatase ŠALP¹ and lactate dehydrogenase ŠLDH¹ showed that, except for serum urea and albumin levels, there were no significant differences between the level of other metabolites (Table 3) . G 10 had lowest serum albumin level (p<0.05), and there were no significant differences between the other groups. Serum urea levels of G 14 , G 16 , G 18 were similar and higher than those of G 10 and G 12 (p<0.05). The lowest serum urea level was determined in G 10 (p<0.05).
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DISCUSSION

Performance
In this study, barley grain was used as the basal energy feed. In our country, barley grain is widely used in ruminant feeding due to it being cheaper than corn. Soybean meal was used as a protein supplement in order to reach the desired protein level in the diets. In several experiments carried out in lambs in the Mediterranean Countries by U.S. Grains Council diets containing 15 % soybean meal were used, as well (Karabulut and Ak, 1990 Recently, in the study conducted by Titi et al. (2000) with 12, 14, 16 and 18 % CP diet in Awassi lambs, lambs fed 16 % CP had highest BW and daily BWG, which is agreement with our results. Also, they reported that there were no significant differences between BWGs in lamb fed 16 and 18 % CP, and these results support our findings. Similarly, Haddad et al. (2001) reported that lambs fed 16 and 18 % CP diet had higher BWG and DMI than lambs fed 10, 12 and 14 % CP diet, and there were no differences between lambs fed 16 and 18 % CP. They also emphasized that there were no advantages of using higher CP than 16 %. This suggestion directly agrees with our study. Yurtman et al. (2002) carried out a study with 15, 17.7 and 21.4 % CP diets in Turkgeldi lambs and found that lambs fed 15 % CP had higher daily BWG and DMI than those in other groups. When it was compared to our study, lambs fed 17.7 and 21.4 % CP had similar results to 16 % CP. Also, there were no significant difference between lambs fed 15, 19, 23.6 and 27.4 % CP in final BWs, daily BWGs and DMIs in the study by Nsahlai et al. (2002) , thereby, these results can also be accepted that there are no advantages of exceeding 16 % CP for performance.
N digestibility
Findings related to N-digestibility shown that lambs fed 12, 14, 16 and 18 % CP had N-digestibility within the range reported in NRC (1985) . Dabiri and Thonney (2001) , who studied 13, 15 and 17 % CP diets, reported that group fed 17 % CP had higher N-digestibility than those of other groups and there were no significant difference between groups fed 13 and 15 % CP. These results agree with the relations established between lambs fed 12, 14 and 16 % CP in our study. As in our study, Haddad et al. (2001) also found that lambs fed 10 % CP diet had significantly lower N-digestibility than those of lambs fed 12, 14, 16 an 18 % CP. Although these researhers reported that there were no significant differences for digestibility between the last four groups, N-digestibilities in lambs fed 16 and 18 % CP in our study were very similar to their results. However, when compared, N-digestibility values in lambs fed 14 and 18 % CP and the significance of differences between these groups were similar to lambs fed 15 and 18 % CP by Beauchemin et al. (1995) .
Blood parameters
Due to the fact that several diseases and nutritional disorders can make changes in blood parameters, the evaluation of the effects of dietary crude protein level on blood metabolites will be of benefit.
Total protein (TP), an important factor for blood viscosity, acid-base balance and supplying necessary enzymes, can vary between species. The range value for TP in sheep is between 5.5-7.5 g/dL (MVM, 1991) . In this study, there were no significant differences in TP levels for lambs fed 10, 12, 14, 16, 18 % CP during all periods. These results showed that there were no effects of dietary CP levels on serum TP levels, and they are similar to the findings of Shalu et al. (1993) , Hatfield et al. (1998) and Ivey et al. (2000) .
Urea is an important metabolite synthesized from ammonia in the liver during protein metabolism. Despite some researchers suggested that there was a correlation between plasma urea level and dietary protein level in sheep (Lindberg and Jacobbsson, 1990; Waghorn et al., 1990) , Kronfeld et al. (1982) suggested the opposite. The urea levels of lambs in this study were compared to normal levels (reported as 20-30 mg/dL) (Bilal, 2004) , it was observed that lambs fed 10 and 12 % CP had normal levels, but lambs fed 14, 16 and 18 % CP had higher than normal range values. The changes in serum urea levels by increasing dietary portein level are agreement with the results of prior studies (Oldham et Many researchers reported that the differences in diet composition could affect blood glucose levels (Judson et al., 1968; Shetaewi et al., 1991; Quingley et al., 1992) . It was reported that normal blood glucose level in sheep was between 44.0-81.2 mg/dL. In this study, serum glucose levels were in normal range and there were no significant difference. This finding was in agreement with those obtained by Shalu et al. (1992 Shalu et al. ( , 1993 , Katunguka (1997) and Hatfield et al. (1998) .
The synthesis of albumin in the liver, which is an important metabolite for plasma oncotic pressure, can decrease in the case of malnutrition, hepatic deseases, protein deficiency, starvation and malignancy (Turgut, 2000) . It was reported that there was a high correlation between serum albumin, blood ureanitrogen and protein intake (Thomas et al., 1988) . In this study, lambs fed 10 % CP had lowest serum albumin level (P<0.05) and there were no significant differences between lambs fed 12, 14, 16 and 18 % CP. The differences for albumin levels in lambs fed 10 and 18 % CP were similar to those of lambs fed 8.1 and 17.6 % CP by Katunguka, (1997) . In contrast, Oldham et al. (1979) reported that there was no significant difference for albumin levels between heifers fed 10.7 and 22.3 % CP diets, and probably this result is due to the species difference.
Also, there were no differences between groups for ALP and LDH levels, and this finding is agreement with Hatfield et al. (1998 
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Keser O and Bilal T: Effect of different dietary crude protein levels on performance, N digestibility and some blood parameters in Kivircik lambs CONCLUSION There were no significant differences between lambs fed 16 and 18 % CP for final BW, average daily BWG, blood parameters and N-digestibility. Lambs fed 10, 12 and 14 % CP had significantly lower performace and N-digestibility than other groups. Lambs fed 16 and 18 % CP had statistically similar results for final BW and average daily BWG. Feeding with 16 % CP diet resulted in better feed efficiency than 18 % CP diet. Also, bedding problems were observed in lambs fed 18 % CP diet due to increased urination. This event was considered to be an important problem for animal health and environment. It can be concluded that optimum dietary CP level for Kinirick lambs is 16 %, because of feeding lambs with higher protein levels than 16 % had no evident advantages for performance and production.
